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The first line of medical defense in wartime is the combat
medic. Although in ancient times medics carried the cadu-
ceus into battle to signify the neutral, humanitarian nature of
their tasks, they have never been immune to the perils of
war. They have made the highest sacrifices to save the lives
of others, and their dedication to the wounded soldier is
the foundation of military medical care.
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Medical Management of Chemical Casualties Field Training Site, Aberdeen Proving Ground, Edgewood Arse-
nal, Edgewood, Maryland. US Army healthcare professionals training for medical management of chemical
casualties. The healthcare professionals are equipped with the latest protective equipment: the Joint Service
Lightweight Integrated Suit Technology and the M50 protective mask.
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Foreword

The US military has been concerned with the risk of chemical warfare for decades. By the end of the twen-
tieth century, however, scenarios for the use of chemical weapons expanded beyond the battlefield as terrorist
organizations began employing them against civilian populations. This development is not surprising, given
that a great percentage of the world’s population now has the ability and knowledge to develop weapons of
mass destruction, particularly chemical weapons.

In 1995, Aum Shinrikyo, a well-funded Japanese religious cult with chemical expertise, released sarin, a
deadly nerve agent, in five separate subway cars in downtown Tokyo. The attack not only caused panic, but
also overwhelmed the medical response system. In Baghdad, Iraq, on May 18, 2004, a small amount of sarin was
dispersed by a shell that exploded near a US military convoy, and on April 6, 2007, a chemical, first weaponized
during World War I, reappeared when a suicide bomber in Baghdad detonated a truck loaded with chlorine gas,
killing 20 people and wounding 30 others.

Although the events of September 11, 2001, did not involve chemical weapons, they did underscore terrorists’
willingness to use unconventional weapons and shocked the United States into awareness of its own vulnerability
to terrorist attacks. The use of chemical agents by terrorist groups is now a recognized threat to the American
population and to US troops deployed abroad. We know terrorist groups have the knowledge and the financial
support to design and disperse chemical weapons. Also, as our world becomes more highly industrialized,
chemicals, some of which are highly toxic, are used in numerous manufacturing processes; the world’s popula-
tion is at risk of exposure to these lethal chemicals through their inadvertent release from manufacturing plants
and accidents during their transportation or intentional release by terrorists.

Medical Aspects of Chemical Warfare is the most comprehensive source of information available on chemical
agents. This text is strongly recommended reading for all military medical personnel. It should be placed in the
reference libraries of every military medical treatment facility. It will serve to both enhance the knowledge and
skills, and increase the level of preparedness and response capability, of those responsible for chemical casualty
care. Many civilian medical professionals will also find this textbook to be a valuable reference as their hospitals
prepare for the possibility of treating casualties of an accidental or deliberate exposure.

Lieutenant General Eric B. Schoomaker
The Surgeon General
US Army
Washington, DC
January 2008
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Preface

A significant concern for the United States and its allies is that an ever-growing number of terrorist organi-
zations will employ chemical warfare agents in an attack on military forces or civilians. As a result, efforts to
prepare for such an attack have expanded and are now supported by the Department of Health and Human
Services and Department of Homeland Security, as well as the Department of Defense.

Since its initial publication in 1997, this textbook has provided military physicians, nurses, physician assis-
tants, and medics with the knowledge and skills to medically manage chemical agent casualties. This expanded
second edition will not only continue to be an essential reference tool for military personnel, but should also be-
come a requisite guide for civilian healthcare providers, first responders, and government agencies responsible
for emergency preparedness, response, and management. Its 23 chapters will prepare these individuals and
organizations to manage casualties from first chemical exposure to hospital discharge. In addition to detailed
explanations of chemical agent detectors, personal protection equipment, and decontamination stations, this
edition contains expanded discussions of the cutting-edge science behind countermeasure development, as can
be seen in Chapter 7, Nerve Agent Bioscavenger: Development of a New Approach to Protect Against Organo-
phosphorus Exposure. The textbook also addresses topics of particular interest to civilian healthcare providers,
with chapters on the threat posed by toxic industrial chemicals and domestic preparedness.

I would like to offer my sincere thanks to the physicians, nurses, scientists, and support personnel who have
contributed to this textbook either directly or indirectly. These professionals are recognized worldwide and are
the foremost experts in the medical aspects of chemical warfare. Their overall goal is to provide the medical
force with the understanding of the chemical agent threat, how to respond, and how to deliver quality chemical
casualty care.

Major General George Weightman

Medical Corps, US Army
Commanding General, US Army Medical Research and Materiel Command

Fort Detrick, Maryland
January 2008
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Prologue

The original edition of Medical Aspects of Chemical and Biological Warfare has been a tremendous resource for
the past 10 years. Much has transpired, however, since its publication; in particular the terrorist attacks of Sep-
tember 11, 2001. As a result, this revised edition covers solely chemical warfare, and information on biological
warfare is now published in a separate volume. Also, while the earlier edition focused on medical management
of patients, a conscious effort was made in this edition to include discussions of cutting-edge science that has
led to significant medical therapeutic advances.

This expanded edition covers four themes: (1) the history of chemical warfare; (2) medical diagnosis and
treatment for chemical casualties; (3) the mechanisms and science behind treatments and advances in therapy;
and (4) homeland security. The book addresses innovative new technologies, such as nerve agent bioscavenger
enzymes, as well as advances in personal decontamination, wound healing, protective equipment, and more.

I would like to recognize and thank Lieutenant Colonel Shirley D Tuorinsky of the Army Nurse Corps, who
served as the senior editor for this book. Her 2 years of thoughtful and relentless effort have resulted in a qual-
ity product of which we can all be proud.

Colonel Timothy K. Adams

Veterinary Corps, US Army
Commander, US Army Medical Research Institute of Chemical Defense

Fort Detrick, Maryland
February 2008
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